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Abstract 
Background: In 2004, the State of Wisconsin introduced a change to their 
Medicaid Policy allowing medical care providers to be reimbursed for fluoride 
varnish treatment provided to Medicaid enrolled children. 
Objective: To determine the extent by which a state-level policy change 
impacted access to fluoride varnish treatment (FVT) for Medicaid enrolled 
children. 
Data Source: The Electronic Data Systems of Medicaid Evaluation and 
Decision Support database for Wisconsin from 2002 to 2006. 
Study Design: We analyzed Wisconsin Medicaid claims for FVT for children 
between the ages of 1 and 6 years, comparing rates in the prepolicy period 
(2002–2003) to the period (2004–2006) following the policy change. 
Principal Findings: Medicaid claims for FVT in 2002–2003 totaled 3,631. 
Following the policy change, claims for FVT increased to 28,303, with 38.0 
percent submitted by medical care providers. FVT rates increased for children 
of both sexes and all ages, rising from 1.4 per 1,000 person-years of 
enrollment in 2002–2003 to 6.6 per 1,000 person-years in 2004–2006. 
Overall, 48.6 percent of the increase in FVT was attributable to medical care 
providers. The largest increase was seen in children 1–2 years of age, among 
whom medical care providers were responsible for 83.5 percent of the 
increase. 
Conclusions: A state-level Medicaid policy change was followed by both a 
significant involvement of medical care providers and an overall increase in 
FVT. Children between the ages of 1 and 2 years appear to benefit the most 
from the involvement of medical care providers. 
Keywords: Medicaid-enrolled children, oral health disparities, fluoride varnish 
treatment, medical care providers, policy change 
Although the oral health of most Americans has improved (U.S. 
Department of Health and Human Services 2000), dental caries, a 
preventable disease, still remains the single most prevalent childhood 
disease (Edelstein 1998; Vargas, Crall, and Schneider 1998; Vargas 
and Ronzio 2006;). Untreated dental caries cause many children to 
experience needless pain, suffer from social stigma, lowered self-
esteem, and loss of school time (Newacheck et al. 2000b; Chu et al. 
2007;). In addition, the burden of dental caries is disproportionately 
shouldered by poor and racial/ethnic minority children, as well as 
those with special health care needs (Newacheck et al. 2000a). Most of 
these children rely on public programs, such as Medicaid, to pay for 
medical and dental care services. Under Medicaid, the Early, Periodic 
Screening, Diagnosis, and Treatment program requires that basic 
dental services be covered for children (Department of Health and 
Human Services, Medicaid at-a-Glance 2005), including services aimed 
at caries prevention. However, inadequate access to these services 
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have led to oral health disparities for Medicaid enrolled children (U.S. 
Department of Health and Human Services 2000). 
Currently, a number of explanations for inadequate access to 
dental care for the Medicaid-enrolled population have been put forth in 
the literature. One reason is the geographic maldistribution of dentists 
(Mertz and Grumbach 2001), leading to severe shortages in 
communities where oral health care services are needed the most. 
Another reason is the severe shortage of minority dentists to serve 
this population, as one study has reported that minority dentists are 
more likely to accept new Medicaid patients (Okunseri et al. 2008). In 
addition, Valdes et al. (2007) pointed out that while parents of 
enrolled children are aware of the need for preventive dental 
procedures covered by Medicaid, their lack of usage may be driven by 
inappropriate pain management and a lack of cultural sensitivity 
among dentists. 
From a public health perspective, it is important to provide 
adequate access to measures aimed at primary prevention of caries 
because of their self-compounding effects. As discussed by Vargas et 
al. (2002) and Vargas and Ronzio (2006) dental caries produce a self-
sustaining spiral of unmet needs whereby untreated caries become 
more severe and difficult to treat, thereby increasing treatment costs 
and reducing the availability of clinicians able to perform more 
complicated treatments. Therefore, a reduction in the prevalence of 
caries for high-risk populations requires the early availability of 
services designed to stop the initiation of this cycle. One such 
measure, fluoride varnish treatment (FVT), has been advocated by the 
American Dental Association (ADA) for high-risk children as young as 6 
months old, where the definition of high-risk includes children from 
low-socioeconomic backgrounds (American Dental Association Council 
on Scientific Affairs 2006). The ADA's recommendation states that 
from 6 months of age, children at high risk of caries development 
should receive FVT at 6-month intervals (American Dental Association 
Council on Scientific Affairs 2006). However, many of these high-risk 
children are unable to receive care from a dentist, due in part to low 
number of dentists who are Medicaid providers in most states. Thus, 
there is need to pursue alternative delivery mechanisms for preventive 
dental services to public program patients in a sustainable and 
effective manner. 
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One such alternative put forth by oral health stakeholders in 
America is the involvement of medical care providers such as 
physicians and nurses. The involvement of medical care providers was 
proposed because (1) physician offices represent an opportune site to 
reach a large number of children who make medical visits, but do not 
see a dentist (Casamassimo 1996; American Academy of Pediatrics, 
Committee on Practice and Ambulatory Medicine 2000; Schafer and 
Adair 2000; Sonis and Zaragoza 2001; American Academy of 
Pediatrics 2003;); (2) physicians have a relatively high participation 
rate in Medicaid, compared with a much lower rate among dentists 
(Dela Cruz, Rozier, and Slade 2004); (3) most infants and children see 
their pediatricians and family physicians for early preventive 
procedures such as immunizations and for other health care checks; 
and (4) medical provider clinics are often open for longer hours than 
regular dental offices. Therefore, by allowing dental providers and 
medical care providers to apply FVT, a wider array of access points for 
Medicaid-enrolled children may be created. 
In 2004, the State of Wisconsin introduced a change to their 
Medicaid Policy allowing medical care providers to be reimbursed for 
FVT. This allowed pediatricians and other primary health care providers 
to become sources of FVT, risk assessment, preventive oral health 
education, and care for young children and others who are unable to 
readily gain access to dental care. Before the implementation of the 
policy change, employees of the Wisconsin Department of Health and 
Family Services, Division of Public Health conducted a series of training 
sessions for physicians, physician assistants, pediatricians, and nurse 
practitioners regarding the need and proper application techniques for 
FVT to young children's teeth. However, to date, there has not been 
any assessment of whether this policy change and additional training 
have led to an improvement in access to FVT for Medicaid-enrolled 
children. Despite the lack of evidence indicating whether the 
involvement of medical care providers has been effective in improving 
access to FVT, presently about 24 other states in America have 
adopted similar policies. The primary purpose of the present study was 
to evaluate whether the inclusion of medical care providers has led to 
an increase in the rate of FVT claims for Medicaid-enrolled children in 
Wisconsin. 
NOT THE PUBLISHED VERSION; this is the author’s final, peer-reviewed manuscript. The published version may be 
accessed by following the link in the citation at the bottom of the page. 
Health Services Research, Vol 44, No. 4 (August 2009): pg. 1144-1156. DOI. This article is © Wiley and permission has 
been granted for this version to appear in e-Publications@Marquette. Wiley does not grant permission for this article to 
be further copied/distributed or hosted elsewhere without the express permission from Wiley. 
5 
 
Methods 
Data Source 
The study used data from the Electronic Data Systems of 
Medicaid Evaluation and Decision Support (MEDS) database for 
Wisconsin from 2002 to 2006. This database, managed by the Division 
of Health Care Financing in the Wisconsin Department of Health and 
Family Services (WDHFS), contains all Medicaid claims for the state of 
Wisconsin. The data extracted for this study consisted of two primary 
components: claim level data for fluoride varnish applications and 
enrollment data that defined the Medicaid-enrolled population in 
Wisconsin. The targeted Medicaid-enrolled population consisted of 
children between the ages of 1 year to 6 years with at least 1 month of 
eligibility between January 1, 2002, and December 31, 2006. The 
claims data consisted of fee-for-service claims and managed care 
encounter information for those children receiving FVT (as indicated by 
procedure code D1203). The claim- level data were merged with the 
eligibility data by patient identification number. The provider type was 
unknown for 112 records (0.3 percent). Because an individual's 
enrollment status can change within the course of a year, enrollment 
data were used to normalize the rate of claims for fluoride varnish 
applications relative to the number of person-years of enrollment. For 
example, a child enrolled for an entire year contributes one person-
year of enrollment. 
Demographic Variables 
Demographic variables obtained from the MEDS database 
included gender, race/ethnicity, and age of each Medicaid-enrolled 
child. Race/ethnicity was self-designated under the following 
categories: White, African American, Hispanic/Latino, Asian/Pacific 
Islander, Native American, and Multiracial; Unknown (2,189 records, 
6.7 percent) was treated as a separate category. Age groups were 
defined as 1–<2, 2–<3, 3–<4, 4–<5, and 5–<6 years. 
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Study Design and Analytic Methods 
The study is a retrospective secondary analysis of all Wisconsin 
Medicaid dental claims for fluoride varnish application submitted for 
2002–2006. Descriptive statistics (means, sample proportions) were 
computed to examine the distribution of study variables within the 
Wisconsin Medicaid population. The primary statistical analysis 
consisted of comparing the overall rate of fluoride varnish claims 
before and after the policy change in 2004. The number of claims and 
person-years of eligibility was calculated for each age and period (pre- 
or postintervention) separately for every individual. Poisson regression 
was used to estimate the rate of claims per person-year of enrollment; 
repeated measurements within an individual were incorporated using a 
Generalized Estimating Equation approach (Zeger, Liang, and Albert 
1988). All analyses were performed using SAS v9.1.3 (SAS Institute, 
Cary, NC). The study was approved by the Institutional Review Boards 
of Marquette University and the Medical College of Wisconsin. 
Results 
Characteristics of Medicaid-Enrolled Children in 
Wisconsin 
Overall, there was a steady increase in the size of the Medicaid-
enrolled population in Wisconsin from 2002 to 2006 (Table 1). The 
enrolled population for children between the ages of 1 and 6 years 
increased from 99.7 thousand person-years in 2002, to a high of 121.3 
thousand person-years in 2006 (an increase of 21.7 percent). The 
largest group of Medicaid-enrolled children was between the ages of 
1–<2 years (ranging from 21.5 to 22.4 percent between 2002 and 
2006), and males outnumbered females by roughly 2 percent during 
the same period. Almost half of the study population designated their 
race/ethnicity as white; African American was the most common 
racial/ethnic minority group, accounting for 24.1 percent of the 
person-years of enrollment in 2002. There was a steady decline in the 
proportion of person-years accounted for by African American children, 
reaching a low of 20.1 percent in 2006. Conversely, there was a 
corresponding increase in the number of Hispanic children, rising from 
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12.9 percent of the total person-years of enrollment in 2002 to 15.9 
percent in 2006. 
Table 1. Characteristics of Wisconsin Medicaid-Enrolled Children between the 
Ages of 1 Year to 6 Years from 2002 to 2006 
 
Prepolicy Period 
 
Postpolicy Period 
 
Characteristics 2002 2003 2004 2005 2006 
Overall person-years of 
enrollment* 
99.7 109.0 115.8 120.0 121.3 
Subcategory of enrollment Percent person-years by subcategory (sum of each column within 
each subcategory equals 100%) 
Age (years) 
1–<2 22.4 21.8 21.5 21.7 21.5 
2–<3 21.0 20.9 20.7 20.4 20.7 
3–<4 19.9 20.0 20.1 19.9 19.7 
4–<5 18.9 19.1 19.4 19.4 19.3 
5–<6 17.8 18.1 18.4 18.7 18.8 
Race/Ethnicity 
White 46.9 48.1 48.4 47.7 46.5 
African American 24.1 22.7 21.6 20.8 20.1 
Native American 2.0 2.0 2.1 2.1 2.1 
Asian/Pacific Islander 3.4 3.2 3.2 3.5 3.4 
Hispanic/Latino 12.9 14.1 14.9 15.4 15.9 
Multiracial 1.8 2.0 2.2 2.3 2.3 
Unknown 9.0 7.8 7.5 8.1 9.7 
Gender 
Male 51.2 51.1 51.3 51.1 51.2 
Female 48.8 48.9 48.7 48.9 48.8 
*In thousands of person-years of enrollment. 
Characteristics of Claims Submitted by Medical Care 
Providers 
Before the policy change, there were 3,631 Medicaid claims 
submitted for FVT. Following the policy change, claims for FVT 
increased to 28,303, with 38.0 percent submitted by medical care 
providers. Among claims submitted by medical care providers, the 
majority were from physicians (54.5 percent) and in terms of specialty 
the overwhelming majority of claims were from pediatricians (85.7 
percent). 
  
NOT THE PUBLISHED VERSION; this is the author’s final, peer-reviewed manuscript. The published version may be 
accessed by following the link in the citation at the bottom of the page. 
Health Services Research, Vol 44, No. 4 (August 2009): pg. 1144-1156. DOI. This article is © Wiley and permission has 
been granted for this version to appear in e-Publications@Marquette. Wiley does not grant permission for this article to 
be further copied/distributed or hosted elsewhere without the express permission from Wiley. 
8 
 
Rates of FVT before and after Medicaid Policy Change 
Overall, the rates of FVT claims were 0.14 and 0.66 per 100 
person-years of enrollment for the prepolicy (2002–2003) and 
postpolicy (2004–2006) periods (Rate Ratio [RR]=4.69, 95 percent CI: 
4.50–4.90) (Table 2). The change in the rate of FVT claims was 
highest for children between the ages of 1 and 2 years (RR=26.33, 95 
percent CI: 21.35–21.48), followed by children 2–<3 years (RR=4.62, 
95 percent CI: 4.22–5.06), and lowest for children 5–<6 years old 
(RR=3.10, 95 percent CI: 2.90–3.32). Males and females displayed 
almost equal relative improvements in their rate of FVT claims 
following the policy change. In terms of race/ethnicity, Native 
Americans displayed the largest change in their rate of FVT claims 
(RR=24.75, 95 percent CI: 15.13–40.50), followed by whites 
(RR=8.48, 95 percent CI: 7.73–9.31), and Asians/Pacific Islanders 
(RR=7.98, 95 percent CI: 5.87–10.87). African Americans exhibited 
the smallest improvement in their rate of FVT claims (RR=1.73, 95 
percent CI: 1.63–1.86). 
Table 2. Wisconsin Medicaid Claims for Fluoride Varnish Treatment 
 
Rates of Fluoride Varnish Treatment 
  
2002–2003 2004–2006 Rate Ratio 
Characteristic Prepolicy Rate* Postpolicy Rate* (95% CI) 
Overall† 0.14 (0.003) 0.66 (0.006) 4.69 (4.50, 4.90) 
Dental providers 0.12 (0.003) 0.41 (0.004) 3.45 (3.28, 3.62) 
Medical providers 0 0.17 (0.003) NA 
Race/ethnicity 
Asian/Pacific Islander 0.07 (0.012) 0.59 (0.027) 7.98 (5.87, 10.87) 
African American 0.27 (0.009) 0.47 (0.010) 1.73 (1.63, 1.86) 
Hispanic/Latino 0.20 (0.009) 1.12 (0.018) 5.65 (5.20, 6.14) 
Multiracial 0.08 (0.017) 0.50 (0.033) 6.49 (4.24, 9.93) 
Native American 0.07 (0.018) 1.73 (0.071) 24.75 (15.13, 40.50) 
Unknown 0.11 (0.006) 0.48 (0.043) 4.42 (3.76, 5.20) 
White 0.07 (0.003) 0.59 (0.008) 8.48 (7.73, 9.31) 
Age (years) 
1–<2 0.02 (0.002) 0.47 (0.009) 26.33 (21.35, 32.48) 
2–<3 0.10 (0.004) 0.46 (0.008) 4.62 (4.22, 5.06) 
3–<4 0.21 (0.007) 0.72 (0.011) 3.38 (3.17, 3.60) 
4–<5 0.25 (0.007) 0.91 (0.012) 3.69 (3.47, 3.93) 
5–<6 0.12 (0.003) 0.36 (0.014) 3.10 (2.90, 3.32) 
Gender 
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Rates of Fluoride Varnish Treatment 
  
2002–2003 2004–2006 Rate Ratio 
Characteristic Prepolicy Rate* Postpolicy Rate* (95% CI) 
Female 0.14 (0.004) 0.66 (0.008) 4.76 (4.48, 5.05) 
Male 0.14 (0.003) 0.65 (0.016) 4.62 (4.35, 4.91) 
*Rates are per 100 person-years of Medicaid enrollment. 
†Includes providers of unknown type. 
Overall, the rate of FVT claims by dentists increased by over 300 
percent (RR=3.45, 95 percent CI: 3.28–3.62) following the inclusion of 
medical care providers. The relative contributions of dentists and 
medical care providers to the increase in the rate of FVT claims 
following the policy change are shown in the Figure 1. Medical care 
providers were responsible for much of the increase observed for the 
youngest children, accounting for 83.5 percent of the increase in 
children between 1 and <2 years of age. In contrast, dentists were 
responsible for 82.4 percent of the rate increase observed among 
children between the ages of 5 and <6 years. 
 
Figure 1. The Relative Contributions of Dental Providers and Medical Care 
Providers to the Increase in Fluoride Varnish Claims Post Policy Change by 
Age Group 
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Discussion 
This study is the first to examine the impact of a change in 
Medicaid policy that allows for reimbursing medical care providers for 
FVT to help prevent dental caries. Overall, we found a significant 
increase in the rate of FVT claims for Medicaid-enrolled children. This 
result is particularly important on two fronts. First, there was a 
significant involvement of medical care providers, as they accounted 
for slightly under 40 percent of the FVT claims submitted after 2004. 
This would appear to indicate the willingness of medical care providers 
to support the prevention of dental caries in children. Possible reasons 
for this participation of medical care providers in the provision of FVT 
include its ease of application, patient acceptance, and a reduced risk 
for toxicity. Second, we also observed an increase in the rate of FVT 
claims by dentists. This was in spite of the fact that the size of 
Medicaid-enrolled population in Wisconsin continued to grow over the 
study period. This result is particularly promising given reports 
indicating that there is a decline in the dentist to patient ratio and a 
maldistribution of dentists, especially in communities where their 
services are needed the most. 
Children ages 1–2 years appeared to benefit the most from the 
involvement of medical care providers in the application of FVT. We 
found that medical care providers were responsible for over three 
quarters of the increase in FVT for children in this age range. This 
finding is not surprising given that children within the ages of 1–2 
years usually see their pediatrician and family physicians for early 
preventive procedures such as immunizations and other health care 
checks. This finding also supports a recent study that reports that 74 
percent of pediatricians who responded to a national survey would be 
willing to accept reimbursement for applying FVT to children's teeth in 
their practices (Lewis et al. 2000). 
One very intriguing result was that the rate of FVT for children 
ages 3–6 years provided by dentists substantially increased following 
the policy change. Based on our data, it is not immediately clear why 
such an increase would be observed in conjunction with a policy 
change affecting medical care providers. The reimbursement rate for 
FVT did not change over the study period, and in fact, Wisconsin has 
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one of the lowest reimbursement rates ($12.76 per application) out of 
states that currently allow medical care providers to bill for FVT 
(Cantrell 2008). The Wisconsin Dental Association was initially 
concerned with this policy because it did not create an atmosphere of 
long-term, sustainable preventive care by facilitating access to a 
dental home (Weber 2004). It addition, the policy did not include a 
component designed to address the Medicaid population's need for 
basic restorative care. Despite these initial concerns, it is conceivable 
that this policy led to an increased focus on preventive services among 
dental providers in Wisconsin, leading to the observed increase in FVT. 
Although Native American children constitute the lowest 
percentage of the Medicaid-enrolled children in Wisconsin, this 
population experienced the largest increase in its rate of FVT claims. 
This finding for Native American children is particularly important given 
the increased caries risk for this minority population (Niendorff and 
Jones 2000; Nash and Nagel 2005;). For example, data from the Make 
Your Smile Count Survey, conducted by the Wisconsin Department of 
Health and Family Services (DHFS) in 2001–2002, indicated that 64 
percent of third-grade Native American children screened had 
untreated decay compared with 25 percent of white children (Oral 
Health Program Division of Public Health, WI DHFS 2001–2002). 
Therefore, the involvement of medical care providers could be one way 
to address the observed oral health disparities among Native American 
populations especially in Wisconsin. In contrast, African American 
children displayed the lowest absolute rate of FVT claims as well as the 
smallest change in rates following the policy change. One possible 
explanation for this phenomenon is that African American children are 
also particularly susceptible to inadequate access to medical care 
(National Center for Health Statistics Health, United States 2006). This 
would imply that promoting preventive oral health services among 
African American children is invariably tied with the large task of 
improving their access to the health care system in general. 
Despite the observed increase in the rate of FVT, the absolute 
rates following the policy change still indicate a need to improve 
access to preventative oral health care for Medicaid-enrolled children. 
Given that the ADA advocates FVT twice a year for high-risk children, 
which includes children from low socioeconomic backgrounds, the rates 
shown in Table 2 clearly show a large deficit in the receipt of FVT. As 
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an example, even if we conservatively say that only 50 percent of 
Medicaid-enrolled children in Wisconsin should be receiving FVT twice a 
year, this implies that the rate per 100 person-years of enrollment 
should be on the order of 100. However, the highest rate observed for 
any population subgroup was 1.73 for Native Americans. This suggests 
that (1) further monitoring should be done to examine whether the 
rate of FVT continues to rise and (2) that the involvement of medical 
care providers will likely not be sufficient to meet the preventive oral 
health care needs of underserved populations. 
Implication for Policy and Practice 
The findings from this study serve as an important baseline for 
future Medicaid policies regarding the delivery of preventive oral health 
services. At a minimum, our results provide an argument in favor of 
allowing medical care providers to be reimbursed for FVT by Medicaid 
in states yet to implement such a policy. However, the absolute rate of 
FVT claims following the policy change also suggests that there is still 
much to be done to improve the oral health of high-risk populations. 
Limitations 
Certain potential study limitations should be noted. The primary 
limitation is that the pre–post study design suffers from a lack of 
comparison data from a state yet to allow reimbursement for FVT to 
medical care providers. Therefore, it is unclear whether one can 
directly attribute the rise in FVT, particularly among dentists, to the 
policy change. While it will be important to investigate this increase to 
further improve access, we do not believe this limitation negates the 
primary conclusion that the provision of FVT by medical care providers 
is a significant improvement in preventive oral health care delivery. 
We examined only Wisconsin Medicaid enrollees; therefore, it is 
possible that our findings do not generalize to other states. However, 
given that Wisconsin's Medicaid population consists of a 
racially/ethnically diverse population with both urban and rural poor, 
we believe our results should extend to other states. Medicaid claims 
data can be subject to coding errors and inconsistently recorded 
provider information, leading to a potential study bias. Finally, we did 
not have access to individual-level provider data, and so we were 
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unable to tabulate the number of FVT claims submitted per provider. 
Therefore, we are unable to infer whether the observed increases 
resulted from a small number of providers substantially increasing 
their provision of FVT, or whether it resulted from smaller increases 
from a larger number of providers. 
Conclusion 
A state-level Medicaid policy change was followed by both a 
significant involvement of nondental providers and an overall increase 
in FVT. Children 1–2 years old appeared to benefit the most from 
involvement of medical care providers. Similar policy changes in other 
states may also lead to increased access to children's primary 
preventive dental services. 
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